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© Carbostyrit derivatives. 

© A novel carbostyril derivative and salt thereof represented by the formula (1), 




(1) 



0(CH,) .-N N-R 



SI 



(wherein R is a group of the formula 



((wherein Is a C1-C3 aikoxy group)), a group of the formula 
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> — / 



r4 



((wherein and are each, at the same time, a chlorine atom, a bromine atom: and is a hydrogen 
atom " a chlol atom)). 2-methyl-3-nitrophenyl group, 3.5-dichlorophenyl group, or a group of the formula 



((wherein is a chlorine atom or a bromine atom; and is a methyl group),; the carbon-carbon bond 
between 3- and 4-position in the carbostyril skeleton is a single or double bond). 
^TnTvel ca7«ty?l derivative and salt thereof represented by the formula (1) .s useful agent for treafng 
schizophrenia. 
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Carbostyrii Derivatives 



FIELD OF THE INVENTION 

ingredient, said cartwstyril derivative or salt thereof. 



>5 



20 



25 



to BACKGROUND OF THE INVENTION 

schizophrenia is the n,ost « type of P^V^^'^^^^^^^^^^ 
activity of the dopaminergic -ous ^^^^^^^^ Z^T^. ^Z'^P^Z^^ B-iew. No. 10. 

Heretofore, a nurriber of drugs, having the activity for bto^^^^^^ ^ 

hallucireitions. cteluslons and «iCilallo™ and «» Ite. impioving so^alled the r^salive 

Howewr. mary ol Msa drugs are '=°™'^ J J^„^S^J^^7™4. •™'llo'»l '"'C'^'l"'' 

30 effectiveness have been eagerly ^^^f ' ^ f^r the purpose of developing drugs for treating 

The present inventors have made an extensive s~°y ° ^ J symptoms, but also effective for 

schizophrenia, which would be not f^f'^'^J^ZTZ^^X have less side-effects as 
improving the positive symptoms of schizophrenia fur^hermo^^^ 9 .^^^^^^^ 

compared with those shown by dmgs /"J';;-,^^^^^ of 

35 succssefully found carbostyrii denvabveshavm^^^^ ^^^^.9 

dopaminergic receptor. As to the gi^^^f and hypersedation on the 

example, in the case of P'^«"°'J;^';,^S^^^^^^^^ oTdmS hting Song activity for blocking neurotrans- 
basis of strong crblocking activity and '^t^^^^^^^ extrapyramidal tract syndromes such as 

. Sr aSnrstrSThV::^^; the blocng neurotransmission of dopaminergic 

Canadian Patent No. 1.117.110: Bn^fl^, 55-127.371. (1980) and 62-149.664 

carh^tyri. de^va^vea **»d . a ~ 

ZZZ^^^S^I^^^^:^ ^^ . poaaeaa- ^ - 
50 derivatives Of the present invention. disclosed In U. S. Patent No. 4.234.584 have 

,n addition to the above the ^^'J^ZtT6TJ^c^r^ present invention and also have 
Chemical structural 'o."""'-.^ :''':^"!^* 

pharmacological activities similar to those of ^^^12mHo 50252IBS Japanese Patent Kokai (Laid-open) 

Ho.is.T^r^'S^'t^^ ^ — """" 
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from those of the cartxjstyril derivatives of the present invention. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide novel carbostyril derivatives and salts thereof. 

A fuler object of the present invention is to provide processes for prepanng said carbostynl 

'"t^l^f flfiS'the present invention is to provide a pharmaceutical composition for treating 
10 schizophrenia. 



DETAILED DESCRIPTION OF THE PREFEFERRED EMBODIMENTS 
,5 Carbostyril derivatives of the present invention and salts thereof are represented by the general fomiuia 



(1) as follows: 



20 



' H 



25 



0(CH2)4-N^ 



(1) 



30 (wherein R is a group of the formula 



35 




((wherein is a C-Ca alkoxy group)), a group of the formula 

■\ 

45 ' ~N 4 



SO 



/f«,h««in H? and R3 are each at the same time, a chlorine atom, a bromine atom; and R* is a hydrogen 
Sra^lSSe ato^S'tS^^^^ 9-p. 3.5^ichlorophenyl group, or a group o. the formula 
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. <,nH R6 •,<! a mathvl aroup)); the carbon-carbon bond 
-((wherein is a chlorine atom or a bror^ine a^n, and R s ^ -J^^jl 9 J^^^ 
between 3- and 4.positions in the carbostyn skeleton s a s^gle or douD ; ^^^^^ 

Carbostyril derivatives and salts thereo '^^^^J^^^^'^^ weak i-blocUing activity v,hich 
for blocking the "SH^^^ number of carbostyril derivatives, thus 

have been found during the step of f'^f^^^'^'^^^^.l is defined as the dose (EDso. mg/kg. per 
when the strength of a-block,ng activity o'^ ^^'^^^ ZQ l^mrnXsred with epinephrine, and also the 
OS) which is required to ^^^^^^^ receptor which is the main 

strength of activity for blocking '•^V^J™*^^^^^^^^^^ per os) which is required to inhibits 

activity Of carbostyril '"f^i^^^^^^^^^^ 2 apomorphine. the agonist of dopamine. The 

50* of stereotypy of mice '""^"^f Jj^J^^^^^ findings of said activitied. 

96 follows: 



examples for said methods are as follows 
Reaction Formula-1 



20 



/ H 



(4) 





25 



30 



35 



(Wherein R and the carbon-carbon --en ^ ^^j^^^^^^^^^^ 

as defined above; and X' is a halogen atom or a Q'^^roxv or^o and tos^ group and the Hke). 
a halogen atom, the examples of such 9^°"P '/^^^^^^^ of L general formula (4) can 

The reaction of a compound of the general ^"^"'^3^^^^^^^ J temperature condition of room 
be carried out in the absence or presence J.^'"'""^/,"^^^^^^^ about several hours to 

temperature to 200'C. ^^^^^^'l^l''^^,^^^^^ Ss tor ex'ample. etiners such as dioxane. 
24 hours. As to the inert solvent "^^^ '^'f '^""La^^ke- aromatic hydrocarbons such as benzene, 
tetrahydrofuran, ethylene glycol ^'"f ^'^f '"^..^^^^^^^^ isopropanol and the like; polar 

toluene, xylene and the like: lower alcoh^s such as "^^^J"'"^ and ti.e like can be 

solvents such as tfimettiylformam.de (Dl^F^. dimetiiyl si^fo^^^^^^ 
used. The reaction can be advantageously c^^^^^^^^^ ou^: a ^ ^ ^^^^ 

t,ydrohalogenating agent. As to «f ^''^'^ "J^^:^ carbonate, sodium amide, sodium 

« carbonate, sodium carbonate, sodium J27^^;^^„7JJVtrielhylamine. tripropylamine. pyridine 
hydride and the like; and an °^9a".c b«^c ~mp<^un^^ ^^^^^ ^ ^.^ ^ ^ 

quinoline and the like can be used .^"j^^f ^^JJ" ^^^^ iodide, sodium iodide or the like as the 
necessary, by adding an alkali metal 'f^^'^^Zr^ZTy^^^i amount of a compound of the 
reaction accelarator. In the a^ovennerrtioned rea^on^^^^^^^^ ot " ^ ^^^^^ ^^^^^^ 

- ^^Z^^"^^ r:r::U.U preterabW. an equlmolar quantity to 

1 .2 times the molar quantity of the latter to the former. 



50 
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10 



'Reaction Forinula-2 



HO 




/ — ^ 



X'=-(CH2)4-N N-R 



16) 



/ H 
0(CH2)4-N N-R 



IS 



20 



25 



30 



35 



as defined above; and is a halogen atom). . ..^resented by the general formula (5) with a 

,n the Reaction Formula-2. the ^^^^^^^^^^"^^^r^re;^^^^^^ preferably by using a basic 
compound represented by the general ^^^^^^^['^^^^^ZwenX at room temperature to 200 C. 
compound as the dehydrohalogenat-ng =9^,^'" jhe surt^^^^ 

preferably at 60 to tSO* C for withm several hou« to ^^^^^^ '^^^^^ .^^.^es such as acetone. 
Reaction, lower alcohols such as "^f ^^'^^"'J; ''^^^^^^^^ glycol dimethyl ether and the like: 

methyl ethyl ketone and the like; ethers ^»^^^J'3f,,'SnMlo hexamethyiphosphoryl triam.de 
aromatic hydrocarbons such as ^'uene xylene and «w like DMP. dehydrohalogenating agent, 

and the like can be exemplified. As to '^^^^^'l^^^''^ ^^^^ sodium carbonate, potas- 

an inorganic basic substance such <^'";",,7^*^^^^^^^ like: an alkali metal alcoholate 

slum carbonate, sodium hydride --^^"'"^ ^"^3., J^L'^and the like: as well as an organic basic 
such as sodium methoxide. ^^mm etho^^de^ .wt^sa^ etho '^^^^^^^ t,ethylamine. tripropylamine and the 
compound for example, tertiary ^ ^^"J" be carried out by using an alkali 

like can be exemplified. Furthermore, the ^^.'^^^^^fP'^^'^^^^ reaction accelerator. The ratio of 
met^ iodide such as PO^^-'-, is not specifically restricted, 
used amount of a compound of »'^'°"^"^J2tS;°.en°ally an equimolar to 5 times the molar quantity 

S^ytcr^:-:--^^^^^^^ 

the fomner. 

Reaction Formula-3 



40 




R-X 



(8) 



0(CH2)4-N NH 




0{CH2)4-N^|^N-R 



(1) 



(7) 



so 



55 



^ KnnH hotwaen 3- and 4H)OSitions in the carbostyril skeleton are the 
(wherein R, and the carbon-carbon bond between 3 ana -HJosra 

same as defined above). ^ compound of the general formula (8) is 

The reaction of a compound of the Qeneralfonnute w compound. As to the solvent 

carried out in a suttable solvent. ^^J^J^^^'^ JLn' eS Suene. xylene and the like: tower alcohols 
used in this reaction, aromatc p^^^^^^^ acetone. DI«IF. DI^ISO. hexamethyh 

such as methanol, ethanol. propanol. bfnol '^^'^'^ ^^pou„d used in this reaction. 

^^Z^s^^ rs.r SS. ^tLlum ca^ate. sodium hydrogen carbonate. 
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completed in about 3 to 30 hours. 
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IS 



20 



25 



30 



35 



Reaction Formula-4 




NH2-R 



(10) 




(CH2)2-X 

0{CH2)4-N^ 1 
(CH2)2-X 

(9) 

^ =,k™, hnnrf between 3- and 4- positions in the carbostyril sl<eleton are the 
(wherein R. X' and the carbon-carbon bond between j ana i- h 

same as defined above). compound of the formula (10) can be carried out 

The reaction of a compound of the compound. As to the solvent used in th.s 

in a suitable solvent and in absen^J P^nT '^^^^l^^^,^ ^utanol and the like; aromatic 
reaciton. water; a lower alcohols such as acid, ethyl acetate. Dt^F. DMSO. 

hydrocarbons such as ^e-ens toluene. J^^^^^^ ^'^J „3e, this 

hexamethylphosphoryl tnamide and the l.ke JJ" ^^ ^^^'^^^^ ^assium carbonate, sodium hydrogen 
reaction, an Inorganic basic compound su^h ^JJ*'"^ ZXTaM metal alcoholate such as sodium 
carbonate, sodium hydroxide, potassium ^^'^'^''f^!^^^^!.^^^^^, i .5.diazabicyclo[4.3.0]nonen9-5 
methylate. sodium ethylate and the like: ^^"'^^.''S^S^^^^^^ (DABCO) and the like can 
(DBN). i.8-diazabicyclot5.4.0hJndecene-7 (DBU). 1.4-diazab.cyclol2.^.^jocian 

be exemplified. nenerally. at least an equimolar quantity, preferably 

A compound of the general formula <10> "^^^ J^^^^^ of compound of the general formula (9). 

an equimolar to 5 times the molar '^-f^^^.^^^'lSTL lbout 70 to 100* C. and is completed in 
The reaction is generally carried out at 40 to 120 C. preteraoiy ai 

about 1 to 15 hours. 



40 



45 



so 



Reaction Formula-S 



(12) 




0(CH2)4NH2 ^^^^ 



0(CH2)4-N 



N-R 



(1) 



55 



u hoiwAon 3- and 4-DOSitions in the carbostyril skeleton are the 

(wherein R. X' and the carbon-carbon bond between 3- ana 4-pos.i.o 

same as defined above). iu\ with a compound of the general formula (12) is 

(9) with a compound of the general formula (10). 



7 
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.,n the above-mentioned Reaction Formula-I. a compounj of 9-^^^^^^ 
starting materials is prepared by a method as shown in Reaction Formula-6 as follows. 

Reaction Formula-6 

x'*-(CH2)2 



15 



20 



25 



R-NH2 

(10) 



X^-(CH2)2 (13) / ^ 

, R-N NH 

' ^ (4) 



30 



35 



40 



45 



50 



formula (10). ^ invention can easily be converted 

like: organic acids such as oxalic ac.d . ^^^^^^^^ (1) of the present 

benzoic acid and the like. Among carbostynl '^J^®^^ by reacting with basic 

invention, those having acidic -^'l^^^/^d^^^^ hydroxide, 

compounds. The examples of such basic ~'"P°""'^^'f like The desired compounds 

calcium hydroxide, sodium carbo"ate. POtass.um^^^^^ .^J^ 

rS;^::: ^r^r: ^:^:rrS^X. recrvs«.a«on. colum„ chromatog. 
pharmaceutical compositions which are prepared by using 'l''"®"^ J^.^'P^Xciits and the like. As to 

suspensions) and the like. For tne purpose '^'•'h y k example carriers such as 

lubricants such as purified talc, stearates. bone acid powder, P^^^'f^^^'y ,^ s„gar coated 

are known and widely used in this field can also be usea. tor f'^P • ^ ^^r. 



55 

like. 
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10 



75 



solutions and suspensions are stenhzed and are P^^^^^^ /"^^ . ^^3^^, f^, example, water, ethyl 

in^nfcn »J 8*«, selected «««.in, B the »,elhod ol u». me ^e f '^f'^ ""2^°',^ 
not restricted only thereto. 



25 



30 



35 



40 



45 



Reference Example 1 



50 



piperazine. 

!2SS'S>2w?S^. a04 <».. 6^ (2H. n,,. 7.,2 (,H. dd. J=7.7Hz, 7.7Hz, 



Reference Examples 2-5 

55 

following Table 1. 
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Table 1 



R-N NH 

Reference l irnri \ - • 

Example No. _R_ _ H-NMR (€001 3)^ 

- 2.45 (3H, s), 2.90 (4H, m) , 



O2N CH3 



3.05 (4H, m) , 

7.23 {IH, dd, J=8.0Hz, 2.OH2), 

7.28 (IH, dd, J=7.4HZ, 8.0Hz), 

7.52 <LH, dd, J=7.4Hz, 2.0Hz) 



2.42 (3H, s) , 3.03 (8H, m) , 
6.90 (IH, d, J=7.9Hz) , 



H,C Br 6.95 .(IH, d, J=7.5Hz), 



'3' 



7.17 (IH. dd, J=7.5HZ, 7.9Hz) 





CI CI 








4 




3.05 


(8H, 


m) , 






6.91 


(IH, 


d, J=2.3Hz) 






7.17 


(IH, 


d, J=2.3Hz) 



Br Br 



3.02 (8H, tn) , 

6.98 (IH, dd, J=8.0HZ, 1.5Hz) 

7.14 (IH, t, J=8.0HZ) 

7.35 (IH, dd, J»8.0Hz, 1.5Hz) 



Reference Example 6 

T. . S.M» 0. 4.06 9 « P«»*". «» «» S^'SJStl 

7-(4-bromobutoxy)-3.4-dihydrocarbostyril. 



10 



10 
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Coloreless needle crystals 
Melting point: 11 0.5 - 11 1 .0 * C. 

5 Example 1 

A suspension of 47 g of 7-(4-bromobutoxy)-3.4.dihydrocarbostyril 35 g ^/^f,.^^^^^^ 

1-piperazinyl]butoxy}-3.4-cIihyclrocarbostynl. 
Colorless flake crystals 

20 ride. 

White powdery substance 

10 m. anotmen to L so.o«on was added 4 ml of sulfuric -^'-^'^^l^'^J^^:^^ 
acid/10 ml of ethanol). then me solvent was removed ''V f aP°^^^^^^ rec^ Slized. 

added 10 ml of ethnaol and 30 ml of water, the mixture was *° jff .''^"4 ^ 1 02 g of 7-{4. 

and the crystals were collected by filtration, further recrystalhzed from ^J^ol-water to yield 1.02 g i 
[4-(2.3Klichlorophenyl)-1-pipera2inyl]butoxy}-3.4-dihydrocarbostyn|- sulfate. 

White powdery substance 

pipera2lnyl]butoxy}-3.4-dihydrocarbostyril'fumarate. 
35 White powdery substance 

40 pipera2inyl]butoxy}-3.4-dihydrocarbostyril'maleate. 
White powdery substance 
Melting point: 172-180*0, 

45 Examples 2-14 

Examples 11-14 are in the form of hydrochlondes. 



25 



30 



50 
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Table 2 




10 



IS 



20 



25 



Example 




0(CH2)4-N* 

Carbon-carbon 
bond between 
3- and 4- 
positions in 
carbostyril 
skeleton 

Single bond 



N-R 



H^C NO 2 



yyVS Single bond 



CI CH, 



Crystal form 
(Recrystallization 

solvent) 

Yellow needle 
crystals 
(Methanol) 



Colorless flake 
crystals 
(Ethanol) 



Melting 

point 

(°C) 

165-166 



L33-134 



30 



35 



\-. Single bond 

>( 

Br CH. 



Colorless needle 
crystals 
(Ethanol) 



125-126 



(To be continued) 



40 



45 



50 



55 
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Example 
No. 
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Table 2 (Continued) 



• 



Carbon-carbon 
bond between 
3- and 4- 
positions m 
carbostyril 
skeleton 

CI Single bond 



CI 



Single bond 



Crystal form Melting 
{Recrystallization point 
solvent) 



(°C) 



White powdery 
substance . 
(Ethanol) 



134-135 



Colorless granular 133-134 
crystals 
(Ethanol) 



20 



25 



0C2H5 



Cl Single bond 



30 



/'-\ ^ 

Cl Cl 



single bond 



White powdery 
substance 
(Methanol) 



White powdery 
substance 
(Methnaol) 



174-176 



125-126 



OCH, 



35 



40 




Single bond 



Br Br 



Pale brown flake 

crystals 
* (Methnaol) 



150-151 



10 



f/ \ Double bond 
Cl Cl 



White powdery 
substance 
(Ethanol) 



144-146 



so 



(To be continued) 
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10 



15 



Example 
No. 

11 



12 




^able_2 (Continued) 



carbon-carbon 
bond between 
3- and 4- 
positions in 
carbostyril 

Double bond 



Single bond 



crystal form M^^^^'^^ 
(SystalUzatxon point 

eoWent) 



White powdery 
substance 
(Ethanol) 



151 

(decomp. ) 



colorless fine 214-218 
needle crystals 
(Ethanol) 



20 



25 



30 



13 



14 



Single bond 



0-n-C3H^ 



O-iso-CjH^ 



Single bond 



pale brown powdery 207-207.5 
,rt"d.ethyl et.er, 



pale brown powdery 203-203.5 
substance . ^. 

(iSanol-diethyl ether) 



35 



40 Pharmacological Tests 

a) Arti-apomorphlne activity in mouse: 



a) Ami-apomorpnine ac.v.y 

PHarmacologica. test was ^'l^^^Z^Z^^^^ '^"^^irme"-h 

as „A„..pinepnH„e.etha,activityinmouse: , . ^i.-«el Forschung. Vol. 13. PP- 

procedures similar ^ -^Jfrusin^^ ^ 9-p. 0. hour a«er *e or. 

205. (1963). the test was conducted by 9 
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K mn.un\ of BDineDhrine was intravenously 
observed whether it is „:„„nhrine lethal activity performed by a test compound is 



JO 



;5 



20 



Test 
compound 
No. 



25 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 



Compound of 
Compound of 
Compound of 
Compound of 
Compound of 
Compound of 
Compound of 
Compound of 
Compound of 
Compound of 
Compound of 
Compound of 
Compound of 



Example i (Free form) 
Example 2 
Example 3 
Example 4 
Example 5 
Example 12 
Example 7 
Example 8 
Example 9 
Example 10 
Example 11 
Example 13 
Example 14 



Table 3 



30 



35 



40 



45 



Test 
compound 
No. 



50 



1 
2 
3 
4 
5 
6 
■7 
8 
9 
10 
11 
12 
13 



Anti-apomorphine 
activity 

{EDso mg/kg) (A) 



0.18 

0,3 

0.4 

0.4 

0.5 

0.1 

0.4 

0.2 

0.6 

0.36 

0.12 

0.5 

0.2 



Anti-eplnephrine 
activity 



>128 


>711 


>128 


>426.7 


>64 


>1.60 


>64 


>160 


>128 


>256 


3.7 


37 


>128 


>320 


2.5 


12.5 


>256 


>426.7 


>128 


>355 


3.8 


31.6 


1,58 


3.16 


0.24 


1.2 



55 



15 



EP 0 367 141 A2 



# 



10 



15 



20 



25 



30 







■ Example of Preparation of Pharmaceutical Composilton -\ 

7-{4-[4.(2.3-dichlorophenyl)-l-piperazinyl]butoxy}.3.4^ihydrocarbostyril 


5 mg 
132 mg 


Starch ^ ^ ■ 


Magnesium stearate , 1 


18 mg 
45 mg 


Lactose 


Total 1 ''^^ 


200 mg 



By using usual prpcedures, 



tablets containing the above formulation per one tablet were prepared. 



Example of Pr eparation of Pharmaceutical Composiiton-2 

V.{4.[4.(2-ethoxyphenyiH-pipera2inyl]butoxy}.3Adihydrocart^^^^ 
Polyethylene glycol (Molecular weight: 4,000) 
Sodium chloride 

Polyoxyethylene sorbitan monooleate 
Sodium metabisuifite 
Methyl p-hydroxybenzoate 
Propyl p-hydroxybenzoate 

Distilled water for injection ^ ^ . 



500 mg 
0.3 g 
0.9 g 
0.4 g 
0.1 g 
0,18 g 
0.02 g 
100 ml 



The above-men«oned methyl P-Mroxybanzoate. pr^y^ P^^^^^^^^^ 
sodium Chloride were dissolved in distilled «at«r or '"J^^^;* ^J^^^^ polyethyl- 
was cooled to 40* C. then HW^ethoxyphenj^-i-P^^^^^^ 

one glycol and polyoxyethylene sorbrtan l^'^^l^'^'^^'Z^Z^ by adding the distilled water for 

sr^w^:" ^^^^^^^^ - ' 

injection solution was filled in an ampul. 



35 



Claims 



1. A carbostyril derivative and salt thereof represented by the formula (1). 



40 


r • 










^N.^"- 0 


(1) 






H 





45 



50 



0{CH,).-N N-R 



(wherein R is a group of the formula 



55 
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R 




((wherein 



,in R' is a C,-C3 alkoxy group)), a group of the formula 



10 



75 



\ 



20 



25 




35 




40 




55 
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(wherein and R« are the same as ^ej"^ f "^Lrding to Claim 2. wherein R' is an ethoxy group. 

6. The carbostyril derivative and sal ° Claim 3 wherein R^ and R^ are. at the same 

'0 7 The carbostyril derivative and salt thereof according to Claim 3. wnerei 

'-'^''C:^;:^::^:^^ -ording to ^m 3. Wherein R. R3 R^ are. at the 

same time, chlorine atoms. g wherein is a chlorine atom. 

10. The carbostyril derivative and salt thereo acco d ng to Clam 5, whe e 
11 The carbostyril derivative and salt thereof according to Claim 5. wherein 



25 



30 



35 




(wherein R is a group of the formula 



40 



45 



,in R' is a C-Cs alkoxy group)), a group of the fomiula 

r2 



{(wherein 

,2 p3 



50 




18 
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,0 compound of the formula <3) 



IS 




0(CH2)4-X 



(3) 



20 



, » which can carry out a substitution reaction similar to a halogen 
defined above) with a piperazine compound of the formula (4). 



as 



HN 



N-R 



(41 



- ^'^^-l;™:^^^^^^^^^ derlva^ve and s^t thereof represented by the formula 

35 /^^^N-^'O 

/ H 

/ ^ 

0(CH2),-N,^:!»-R 

A, as defined above) . , 

by reacting a carbostyril compound of the formula (5). 



SO 




(5) 



(.nerein carbon-carbon bond between 3- and .posKlons in the carbosty. skeleton Is .e same as 

defined above) . 
with a piperazine compound of the formula (6). 



19 



• 
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X"-(CH2)4-N N-R 



(6) 



(wherein R is the same as defined above: and is a halogen atom). 
18. A process for preparing a carbostyril derivative and salt thereof 



10 




represented by the formula (1). 



(1) 



15 



/"A 



^ (wherein R and the carbon-carbon bond between 3- and 4-positions in the carbostyril skeleton are the same 
as defined above) 

by reacting a carbostyril compound of the formula (7). 



25 



30 




(7) 



0(CH2)4-N ^NH 



35 



(Wherein the carbon-carbon bond between 3- and 4-positions in the carbostyril sl^eleton is the same as 
defined above) with a compound of the formula (8), 
R - X2 (8) 

^ (wherein R and )P are the same as defined above). . ^ u • 

19. l»roces8 for preparing a carbostyril derivative and salt thereof represented by the formula (l ). 



45 




(1) 



/ 



50 



0(CH2)4-N 



N-R 



(wherein R and the carbon-carbon bond between 3- and 4.positions in the carbostyril skeleton are the same 
as defined above), 

by reacting a carbostyril compound of the fom^ula (9). 



20 
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H 



0(CH2)4-N^ 



(CH2)2->^ 



(9) 



(CH2)2-X 



(Wherein X' and the carbon-carbon bond between 3- and 4.position8 in the carbostyril skeleton are the 
same as defined above), 
^5 with a compound of the formula (10), 
NH2-R (10) 



20 




(1) 



25 



0(CH2)4-N N-R 



(Wherein R and the carbon^ar.»n bond between 3- and 4-pos.tlons in the carbostyril skeleton are the same 

as defined above). 

by reacting a carbostyril compound of the formula (ii). 



35 




(11) 



40 



d(CH2)4-NH2 



(Wherein the ca^bor^carbon bond between 3- and 4.positions in the carbostyril skeleton is the same as 
<6 defined above), with a compound of the formula (12), 



so 



X^-(CH2)2 
x''-(CH2)2 



N-R 



(12) 
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.. .carrier!; i: f« riaim 26. wherein the 



carbostyril denvanve ui oon 

cally acceptable carriers. schizophrenia according to Claim 26 wherein the 

27. The pharmaceutical compos^on fo^^ ''^*'"VrXr4.(2.3-dichlorophenylH-piperaz.nyi]butoxy}-3.4. 
carbostyril derivative or salt thereof is / 1 i v 

dihydrocarbostyril. schizophrenia according to Claim 26. wherein the 

28. The pharmaceutical composijon or trejng s^^^ 

,s carbostyril derivative or salt thereof .s 7-WM2.3-dchloropne y , wh 26, wherein the 

" Tlhe pharmaceutical composi«on tor ^^^^^^^^ 

^craSoC ^ ^-^"^'^ 

ethoxyphenyl)-l-pipera2inyl>butoxyHarbostynl. 



20 



25 



30 



35 



Claims for the following Contracting State: ES 



40 



45 



50 




(wherein R is a group of the formula 



« ((Wherein B' is a C-Ca alkoxy group)), a group of the formula 



22 




10 



15 



((Wherein and are each, at the same time, a chlorine atom, a bromine atom; and R* is a hydrogen 
atom or a Chlorine atom)). a-methyl-S-nitrophenyl group. 3.5-dichlorophenyl group, or a group of the formula 




20 



((Wherein is a chlorine atom or a bromine atom: and R' is a methyl group)): the 

and 4.posltions in the carbostyrll skeleton is a single or double bond) by reactng a carbostynl 
compound of the formula (3) 



25 



30 




(3) 



0(CH2)^-X 



^ defined above) with a piperazine compound of the formula (4). 



40 



45 




(4) 



^'^Tp^r^essT r^^^^^^^ and s.t thereof represented by the formula (1). 



so 



55 




(I) 



OCCHjj^-N N-R 



(Wherein R and the carbon<arbon bond between 3- and 4^wsitions in the carbostyril skeleton are the same 
as defined in claim 1). 

by reacting a carbostyril compound of the formula (5). 
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(5) 



(wherein the carbon-carbon bond between 3- and 4.positions in the carbostyril skeleton is the same as 
defined above) with a piperazine compound of the formula (6), 



10 



X^-(CH2)4-N N-R 



(6) 



?5 



20 



25 



(wherein R is the same as defined above; and is a halogen atom). 

3. A process for preparing a carbostyril derivative and salt thereof represented by the formula (1). 



(1) 




0(CH2)4-N - ^N-R 



30 (Wherein R and the carbon-carbon bond between 3- and 4.positions in the carbostyril skeleton are the same 
as defined in claim 1). 

by reacting a carbostyril compound of the fonnnula (7). 



35 



40 




(7) 



0(CH2)4-N NH 



(wherein the carbon-carbon bond between 3- and 4.positions in the carbostyril skeleton is the s 
defined above) with a compound of the formula (8). 
R - X2 (8) 

(wherein R and are the same as defined in claims 1 and 2). 

4. Process for preparing a carbostyril derivative and salt thereof represented by the formula (i). 



55 
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H 



(1) 



/ 

/ 



0(CH2) J^'^ 



10 



75 



(Wherein R and the carbon-carbon 

as defined i 
by reacting 



bond between 3- and 4.positions in the 



carbostyril skeleton are the same 



3s defined in c.»m^1). ^^^^^ ^, (g, 



20 



25 




0(CH2)4-n( 1 



(9) 



in 



the carbostyril skeleton are the 



rr.nBXesa.easde1ined^ab^5. 



5. Process for preparing a 



carbostyril derivative and salt 



thereof represented by the formula (1). 



35 



40 




(1) 



0(CH2l4-N 



in 



the carbostyril skeleton are the sarr^e 



50 



55 




(11) 



0(CH2)4-NH2 



25 



to 
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(wherein the carbon-carbon bond between 3- and 4-positions in the carbostyrll skeleton is the same as 
defined above), with a compound of the formula (12). 



1 y 
X -(CH2)2 



N-R 



(12) 



70 



(wherein and R are the same as defined in claim 1). 

6. The process according to any of claims 1 to 5. wherein R is a group of the formula 



75 




20 



(wherein is the same as defined in claim 1). 

7. The process according to any of claims 1 to 5. wherein R is a group of the formula 



25 




30 



(wherein R^. R^ and R* are the same as defined in claim 1). 

8. The process according to any of claims 1 to 5, wherein R is a 2-methy(-3-nitrophenyl group or a 3.5- 
dichiorophenyl group. 

^® 9. The process according to any of claims 1 to 5. wherein R is a group of the formula 



40 




(wherein R^ and R^ are the same as defined in claim 1), 

10. The process according to any of claims 1 to 5. wherein R^ is an ethoxy group. 

11. The process according to claims 1 to 5. wherein R2 and R^ are. at the same time chlorine atoms, 
and R* is a hydrogen atom. 

12. The process according to claims 1 to 5, wherein R^ and R^ are. at the same time bromine atoms, 
and R* is a hydrogen. 

13. The process according to claims 1 to 5. wherein R^, R^ and R* are, at the same time, chlorine 
atoms. 

14. The process according to claims 1 to 5, wherein R^ is a chlorine atom. 

15. The process according to claims 1 to 5. wherein R^ is a bromine atom. 

16. The process according to claims 13 to 15, wherein the prepared compound is 7-{4[4-{2.3- 
dichlorophenyl)-1-pipera2inyl>butoxy}-3.4-dihydrocart5ostyril. 

17. The process according to claims 13 to 15, wherein the prepared compound is 7-{4-[4-(2,3- 



26 



prepared compound is 7-{4-[4-{2- 

prepared compound is 7-{4-[4-(2- 
5 ethoxyphenyl)-1-pipera2inyl]butoxy}-carbostyril. 

20. The use of a carbostyril derivative and salt thereof as represented by the formula (1) of claim 1 for 
the preparation of a pharmaceutical. 

21. The use of a carbostyril derivative and salt thereof as represented by the formula (1) of claim 1 for 
the prepraration of a pHarrnaceutical useful in the treatment of schizophrenia. 

10 22. The use according to claims 20 and 21 . wherein the carbostyril derivative and salt thereof is 7-{4-[4- 
(2.3-dichlorophenyl)-1-piperazlnyl]butoxy}-3.4-dihydrocarbostyril. 

23. The use according to claims 20 and 21 , wherein the carbostyril derivative and salt thereof is 7-{4-[4- 
(2,3-dichlorophenyl)-1-piperazinyl]butoxy}-carbostyriL 

24. The use according to clams 20 and 21, wherein the carbostyril derivative and salt thereof is 7-{4-[4- 
75 (2,3-ethoxyphenyl)-1-piperazinyl]butoxy}-3,4-dihydrocarbostyril. 

25. The use according to claims 20 and 21, wherein the cartwstyril derivative and salt thereof is 7-{4-[4- 
(2.3-ethoxyphenyl)-1-plperazinyl]butoxy}-carbostyril. 
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dichlorophenyl)-1-pipera2inyl]-butoxy}-carbostyril. 

18. The process according to claims 13 to 15. wherein the 
elhoxyphenyl-l-pipera2inyl]butoxy}-3.4-dihydrocarbostyril. 

19. The process according to claims 13 to 15. wherein the 
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